Background: The Schizophrenia patients are at higher risk for cardiovascular morbidity and mortality. The aim of this casecontrol study is to measure Cardiovascular Disease (CVD) risk parameters in patient group and compare it with normal population.
InTROduCTIOn
Schizophrenia is a neuropsychiatric disorder of uncertain etiology. The genetic factors, inflammation and infection have been identified as contributory factors to disease etiology. In India, the annual incidence rate of Schizophrenia is 4.4 and 3.8 per 10,000 population for rural and urban areas, respectively [1] . Schizophrenics have shorter life period than the general population [2] [3] [4] and are associated with higher risk of respiratory, infectious and cardiovascular diseases [5] . Other associated factors with patients are smoking, inadequate diet, sedentary lifestyle and lack of regular physical activity [6, 7] .
In recent studies, Schizophrenia patients are reported to have higher risk for cardiovascular diseases [8] [9] [10] and this risk is shown by presence of metabolic syndrome characteristics and dyslipidemia. There is high prevalence of metabolic syndrome in the patients receiving antipsychotic medication [11, 12] .
Metabolic syndrome is identified by coincidence of elevated waist circumference, impaired lipid metabolism, hypertension and/ or hyperglycemia. This cluster is a well-accepted risk factor for cardiovascular morbidity and mortality [13] . C-reactive protein (CRP), a pentameric protein, is a sensitive marker for low-grade systemic inflammation and raised levels in blood independently, predicts the future risk of CVD [14] [15] [16] . Some studies describe the involvement of immune dysfunction and inflammation [17] [18] [19] and also raised levels of high sensitive CRP in patients with Schizophrenia [20, 21] .
In this case-control study, we aimed to measure the CVD risk in Schizophrenic subjects in terms of metabolic syndrome characteristics, dyslipidemia, body mass index and high sensitive CRP.
MATeRIAl And MeThOdS
A total 45 cases of Schizophrenia diagnosed by DSM-IV criteria, reporting to Psychiatry Out-patients Department of Government Medical College and Hospital, Aurangabad, India, were selected.
Biochemistry section
The duration of disease was noted. The exclusion criteria was mental retardation, chronic inflammatory conditions, treatment with mood stabilizers, pregnant or lactating women and patients already suffering from hypertension, diabetes mellitus or hyperlipidemia. A total 41 age-and sex-matched controls were psychiatrically evaluated and enrolled in the study with no past history of psychiatric illness. Only subjects who were capable of giving written informed consent were recruited in the study. Institutional ethical committee approval was obtained.
Assessments
The demographic and medical information was documented in a standard chart. Characteristics of study population are shown in [Table/ Fig-1 ]. Height (in metres) and weight (in kgs) of subjects was measured and Body mass index was calculated by formula BMI= Weight/(Height) 2 . Waist circumference was measured at the level of iliac crest in horizontal plane. The blood pressure was measured using digital sphygmomanometer, on right and left arm in seated position and average values for systolic and diastolic pressure were noted. Fasting plasma glucose, serum lipid parameters and hs-CRP were measured.
American Heart Association/National Heart, Lung, and Blood Institute Scientific Statement (AHA/NHLDI) guidelines criteria [13] were used for defining metabolic syndrome, as it is simple to use in clinical setting [Table/ Fig-2 ]. For clinical diagnosis of metabolic syndrome; waist circumference, triglycerides, HDL-C, blood pressure and fasting blood glucose were measured. Categorical cut off points are given in [Table/ Fig-2] . Presence of any 3 of 5 criteria given in [Table/ Fig-2 ] constitute the diagnosis of metabolic syndrome. We used lower waist circumference cut off points (>90 cm in men and >80 cm in women), as these lower values are appropriate for Asian countries. National Cholesterol Education Programme (NCEP), Adult Treatment Panel III (ATP III) guidelines were used to define laboratory dyslipidemia (total cholesterol >200mg/dl and LDL >160mg/dl).
Cardiovascular Disease Risk in
life, smoking and physical inactivity play a major role in increasing the cardiometabolic risk in Schizophrenia subjects. These factors are strongly associated with Schizophrenia [10] .
Prevalence of metabolic syndrome in subject group was found to be 28.8%, which is significantly higher than control group. The increased level of triglycerides and decreased HDL cholesterol in subjects caused such high prevalence. Prevalence of dyslipidemia was 51.1% in these subjects. These subjects are at high risk for CVD events and need timely evaluation of their biochemical parameters. This will help in early intervention and better outcome.
High sensitive CRP is a well-established sensitive marker which indicates low-grade systemic inflammation. Raised levels of CRP in blood independently, predict the future risk of cardiovascular disease. There are increasing evidences in literature which emphasize immune activation and raised CRP levels in Schizophrenia cases. This study found significant increase in blood CRP levels in Schizophrenia subjects. The study also suggests that CRP may play a role in underlying inflammation and inflammation is a possible contributing factor in disease pathogenesis.
lIMITATIOnS
As this is a case-control study, causal relation could not be developed. Type of antipsychotic drug was not taken into account, hence effect of drugs could not be evaluated. Also, for patient population, the factors like physical activity or dietary habits were not controlled hence, effect of these factors on CVD risk could not be described.
COnCluSIOn
The study concludes that Schizophrenia patients are at high risk for cardiovascular disease events in future. These patients are more likely to develop physical disturbances, metabolic syndrome and dyslipidemia. This study underlines the importance of timely referral of patients to physicians for further evaluation. The patients will benefit from timely biochemical evaluation and adequate treatment.
STATISTICAl AnAlySIS
The data was analysed by GraphPad Prism software. The numerical data was presented as mean ± standard deviation (mean ± SD). The statistical significance was calculated using student's t-test for continuous variables and by Fisher's Exact test for categorical data. The two-tailed p-value <0.05 was considered to be statistically significant.
ReSulTS
The statistical comparison of physical and laboratory parameters are shown in [Table /Fig-3] . Difference in body mass index of patients and control group was not statistically significant.
Among metabolic syndrome parameters, the increase in waist circumference and triglycerides and decrease in HDL level were significant in patient group. The systolic and diastolic BP and fasting glucose levels showed no difference. Among lipid parameters, total cholesterol and LDL levels showed no difference while high sensitive CRP level was significantly high in patient group.
The prevalence of metabolic syndrome and laboratory dyslipidemia was 28.8 and 51.1 percent respectively, which was statistically significant. 
